Modern electrical engineering is impossible to imagine without transformers, electromagnetic relays and solenoids. The base of this device is an electric coil. Quality of this component depends on the uniformity of winding and compliance with the limits of deformation of the wire. Winding machines use to create electrical coils on an industrial scale. Their improvement is a priority. Advanced precision devises require high-quality winding of thin wires.
INTRODUCTION
Modern electrical engineering is impossible to imagine without transformers, electromagnetic relays and solenoids. The base of this device is an electric coil. Quality of this component depends on the uniformity of winding and compliance with the limits of deformation of the wire. Winding machines are used to create electrical coils on an industrial scale. Their improvement is a priority. Advanced precision devises require high-quality winding of thin wires.
PROCESS DESCRIPTION
The operation of the machine for winding coils occurs by starting an electric motor that the intermediate shaft rotates. On the belt shaft, there is a friction clutch, which performs the clutch. The clutch begins its work after turning the lever into the plug. This method of starting gives you the opportunity to start work and turn off the machine, without jolts. Next, the gear pair begins to rotate the spindle with the frame. _____________ Voronezh State Technical University, 14 Moskovsky Avenue, Voronezh, 394026, Russia
The winding machine starts to wind the wire onto the coil. The basis of any winding machine is a coil-wire-frame technological system. This system includes the following elements: 1) the margin of wires required for winding an electric coil; 2) tension control mechanism; 3) Wire motion devices 4) winding devices 5) receiving frame. Figure 1 shows the winding machine model [1] .
MODEL DESCRIPTION
Model winding machine consists of: 1 -coil; 2 -cylinder limiter; 3 -the guide roller; 5, 6, 7 -guide rollers; 4, 8, 10 -asynchronous motors; 9 -wire feeder. The electric winding machine works as follows, the wire winding from the coil 1, passes through the cylinder limiter 2, which protects the rotating loop of the wire. 
WIRE TENSION STABILIZATION
One of the dominant problems is a high reject rate -50%. This is due to inaccurate control of the stretching of the thin wire during winding. This leads to frequent wire breaks.
The article aims to reduce the percentage of reject and energy costs in the manufacture. To this end, a mathematic model of the electric winding machine was built in the Mathcad program. The system is set up for a given tension statically before the machine is started by breaking the wire with a roller 4 with a certain force, which in this case can be determined from the expression [2] Similarly, we will perform the calculation of the remaining sections.
EXPERIMENTAL RESULTS
As can be seen from figures 3, 4 -stabilization of the tension allows reducing the tension of the wire by three times. This reduces the power consumption of the machine and increases its productivity. These results were tested experimentally on a real electric drive of a model winding machine (SNP-0.1-150V "Pulsar"), which reduced the reject rate by two times. 
CONCLUSION
As can be seen from figures 3, 4 -stabilization of the tension allows reducing the tension of the wire by three times. This reduces the power consumption of the machine and increases its productivity. These results were tested experimentally on a real electric drive of a model winding machine (SNP-0.1-150V "Pulsar"), which reduced the reject rate by two times.
